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(54) SIMULATED DEFECT WAFER AND METHOD FOR FORMING DEFECT INSPECTION RECIPE 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a method for forming 

independently of a proficiency of a former an optimum defect *- *— 

inspection recipe whereby all kinds of defects can be detected. 



SOLUTION: A temporary inspection recipe is formed with the use of [ 
the simulated defect wafer 1 including simulated defect patterns 
DF1-DF3 having a change in a height direction and a change in a [ 
plane shape to a simulation normal pattern. Defect inspection of the 
simulated defect wafer 1 is carried out Detected defect data are 
compared with preliminarily obtained simulated defect data of the 
simulated defect wafer 1 to quantify a defect detection sensitivity. 
Recipe parameters are changed until a desired defect detection rate 
is obtained. The temporary inspection recipe is thus formed. 
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Si® i l ©g $ <h a& 2 ©* $ t* 

£«*.*«lia*|«?x- 

A. 

tmuzw-wi&vi&m-rzm 2 ©«&£RB/t 
[»*«3i *»e*i 

U5'KA7*-**&jftK:Rjrr*A7*-i'K:5£X8 

■>tf^«nsi©fgi/yfMiit, 

t. memi 1 ©©^R8^u->tro^RB^m^*ffai 

TMfEJB 1 ©«£*KttSEl'5'e©*|*aai««**iJj£ 

Ts*w«a«8£W£x8i. 

©@«U->t;«EIEX8t, 

Bf a©1WE*H8tftffl««a«» Sttfc tt©ME U -> fcfA 
* eWE¥W#*PBItttt«© l" -> fcf/t 5 * — 9 

2 ©B£*iiaas u -> br*ff*r 2 ©b« u-> tr 

f£fiScX8<>:. 

ffiEB 2 ©B££K&£ V •> fcf£/H ^TaSE** 
**x-AKO^TK»SaiBCttST-a*«SEIg 

aE¥*#£x-AK*fr**»«*©ia*Kt3^TR 

7 * - ^SHSLTKIEJg 2 ©1?5£ U -> tfffrSXSfc^ 
LlWEa#«liEXS*ittEai|f**JBt</j:**T»Oii-r 



KEtt©*HS«SE -> tr^^fe. 

[»**'6 3 ftSsnfciEu->W7^-i'Sffl^T 
$ 2 ©Bs^RBttafE u -> eeffts-rs* 2 ©e^ u-> e 

ffiEfls 2 ©S£&Hg&£ u -> tr* ^ ^TaaES-f^©** 

WE^RBa^E©^fc^)^TS«*^sa^tr. x-©a 
^©s«^*ij«-r-5>xat. 

*uj£3ftfciWE»«©g**». ines 2 ©re^K&s 

E U -> fcfA* 5 CM l/TMES 2 ©®5£ U -> Kff 

j£x8fcv»uME*#anig&mB»*a*ai<;6t** 

T»0iIU *Jj£S;h.fcjWEStf©8«J&*. toe* 2© 
B5£*PfSa* V is t:©lil;i 0 filtB nJtg&SgB 

m!EU->tfA7^-^$^MLT«lE*l © 
B£ k -> tf^SIgft (,> UWE**«aEXS*iWE** 
***<&**Tl»0ii-rxSt, &2*>\zm&2>C£& 

[»*S7] lWE««^W?x-Att. BI#S1&UL 
3 ©«r»r*U&»K:Blfc©««*l*£ x-A7f** CI 

«tr*Bi*a4ttnL 6 ©^-rn*^cEtt©^Rsas 

[»*H8] TOE W>tfA 5 fHlE¥*#£K 

«f.*BE«*#*, TOBA^-^iS^Xgfci. S9E¥3S 
#:^x-/N©^S^Sitt^:^[6]tr*5liT3fM©fi:BlC?? 

se l- ft * to e * ns a *t jc l fc to m m se h * is ^ -r -a 
xa**t»c: t fRfr*Bi*a 7 c:ett©*i«a£ 

[0001] 

[fs?s ©jits &«#•!?] *»gntt. ¥<w#*i«&2k: 

ML. 4#tC> *i»flc^HB«*Cffl«r»*SS^(fi9x-A 
[0 0 0 2] 

[ft*©£ffi] ae*©a*tj:*^Raa3Su->tr©ffdE 

#ft©— Wcio^T. Ell 4©7D-5 L -^-h^#HaL 

[0003] sr. aaE^ftt&s^x-ASffljftu 

Uf7yS9 1) . ^IC. l^->t!ffl©A7^-^*B 
*Wta*?LT (XT7^S9 2) . ©5£a^u-->e£ 

ffrictS UT7^S9 3) . ^IC. «3lE*#*©Sx- 
AS*BC«3tUTatHSnfc^»*«»L cx^->y 
S9 4) . x-©^K©a^ (RT. ^msatv»5> 
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s 9 5) . ffimo&mmszizmisfztnmvfzm&iz. 
mm izmm v tz v > tr/t 5 * - * £&3e;s © v -> e a 5 

^-i-iLT^l (X-ry^S 9 6) . ^-©£1*©® 
il/T Ufy^S9 7) . ^^l/->tff^EK^^T-r 
[0 0 0 4] 

CO 0 0 5] BP-&. fc£#&©Ox-/\a<JI8S<D¥il§E# 
SS^TEG (Test Element Group) X$>i>fztt\Z. m 

mz £<n& -5 texmrntfuo < e^vfipfc-rsa^ns* 
mmfr^x&mxgx^zfr, me>xv&m\t&m-v&ts: 

^<DA\ 2Ltz\*£<&&VT^t£\,*<DfrZmW L -t2>Z£ 
frXZtzfritz. mtz. ^I^->t;©A5«f©^ 

[0 0 0 6] *«©£x-A-C;&:<««*WSx 

tz*><DL frtj.fr tzo zcDtztb. m 1 5 iZTfi-rmmxm 

10 1, -l0 2OJ:3i:, ¥S»^^HSaU*^fiK-e^ 
ttfr-Dfz. LfrV. *Bce^t)»*^ll6tt. Hl6tr 

±©A^->|s|±CD®P.m;:^/&£tt£::KP(S 1 0 4&£\ 

MZUfa (IMCiE/i^iSfl T?©&gaw«£-5 i b© 
*>^<. ^©iSfcfcWfcJJiJifcfcCWfiKHStfx-n 

xmmt z> © \zmmx » z> . 

[0 0 0 7] #«9itt±B*ttfc«*Tfc*ftfc*>©T? 

©*«^p6'>x-A*«tt-ratt'bfc. ffrs#©*M* 
*Ktt#-r 4 z\tu< ffimvxmmzmnu < ttu-cs 
*&&uz'Vftmjjm&m&i-rz>z\£\z&z,. 

[0 0 0 8] 

[0009] bp*, *¥£m\z&nit, *mwmfa±.\zw- 
tiLzti. ±wt±&*m#&m<D&w£<nmmfrmi<o 

[0 0 10] ±E»1 ©*«*H8A*->©J:iB£±E ■ 
¥*#:S«©*ffii©E««*. ±E«fijE*A , *->© 
±ffi£±B¥*#»tR©Siffi£©e«£»&:*©T. * 



S#£x-A±fCia§rfflOK&#fCJ&J&£ft3A*-> 
*«»fcKSxWN±T«SMfcJBlSLfcA , 3'--->«:^ 

[0 0 1 1] ±E«S*K2x-Att, ±E¥«tt£« 

[0 0 12] ±ESS1©«»*R8 A 1 ±e&s 
2>. 

[0 0 13] *fc, ±E««jE*/1^->. ±E»1* 

[0 0 14] gEfc. *fSMK:±ntf. ¥«#^RStft3ES 
EUvtfA5^-^^St?UT^l©e^RB^3SU-> 

KtMts* 1 ©■eus'Kffaiai. ±ejbi© 

*BB5 ff -*i:±E4ra*l65 s -i'£*JB^L.T. ±E* 
1 ©«£*«tt*U^l£©*Pfitftffl*£*fflT**HB* 

ai^stBxgi. wm2tirz±mxm&mmz:mm<DX 
K«msptjt«bT±E* 1 ©e^^PfS^u->tf©^ 

n&±E*K«HJ*tf±EBfa©*tttttti**TlHl*« 
±EV'i'fcrA5*-*&3HEUT±E»l©e£ 

©±E^»s«Ui«*3&*#6n*s-c*oig-rjg 1 ©W£ 

Ui-tf^IEXgi:. Rfa©±E^KMtb«de4tfl>6tlfc 
i*©±EUS'fc:A9*-*£±E¥*#*HBlft*«IB 
© U v tf A 5 * - * £ L T^^-T -5 U -> tf fttll £ , 

siiA*^i«ttaEU'>fcr©fp**j**»ti«stia. 
[0015] ±EW'>tr7r-r;u^**»cj;titf.' « 
la^w-r-^^i&wenfcttisi^uBfx-ASfflti, 

Sfc, fcfflSnfc*HBy-*&±E«S*By-$'<>:l» 
&SttiT3©T. ±E»l©«^l«*3JEU->t©^» 

m««fcs*ST±Eu->t;A7^-^*iiiaE • aiE-r 
*. ^©tt*. u->h:fpfR#©}»»«ttt^-r«i:i3S: 

[0 0 16] ±Mbfe^B8«ISU>'tr©^fi£*fe« < ft 
Jg ^ nfc±E 1/ > tf/t 5 ^ - ^ 2 ©#^^|i(S 
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ESS 2 0«££ffitfe£ U- -> tf &m t»T«36»*©**flE 

PS LT±Ef§ 2 ©®S£ 1/ -> tftf^Igft » L ±ESS 
8tEIg£ JlE»**»B< STi 0 lE-TSiS 2 ©B£ 

CO 0 1 7} CC9«t5t. &3t*fJfc©#iJ*#?x-Afr 

<&«£"Tr±Eu->fc:A5* 

[0 0 18] $fc. ±M!bfc^R5^Sl/->ec7)^fi)c^ffi 
^^P(B^3E U -> tf Sr^/ST Sfg 2 ©@£ U -> tf#fi£Xg 

St. ±G¥*tt9x-A(ctt-T«*Ktt*QltJRI» 
^TS«*<36S*^*>S:^tiE-r5S^aEXSt, ±E 

gftSrW^-r-sxgi:. wjesnfc±Eft*os**«. 

±B» 2 ©eS^SS^ffi U -> fcr©H»fc J: 0 fl¥*8 pj«g& 
^fflfiKifc&JB^te. ±EU->tTA^;*-;5'£g|gLT 

±e* 2 ©i?£ ■> wrtiian u±e jmh* bis 

*?©g«tft. ±E«2 0*£*flMtilEU£'t!0IISi::j: 
0*PtHlT*/j:l6H*ieA5*^tt, ±EU->fcfA^*- 
* £^J£ bT±ESS 1 ©©£ U- v eft*j$XSftt> b±E 
BttBIIXg *±ESflr*<& < £ T* 0 ii-TXS 

[0 0 19] cnicj;0, gtt©g«ji***n«&tt, 
±ES i ©'S^XPil^S u s> tf s> u -> tf 

[0 0 2 0] iESJS^HB^x-Ate, ±aiLfe*^BJ 

fC^^S^Jg^Sfir>x— AT?** £ t&W.£. 

[0021] ^ntccko, ±c*jajE*/x^->tj4K 

£#if LTi/vtrA^-^iiijt-e^-i)©-?. Jin© 
fet^R5^tfj*piffiic-rsu->t!7 7-i'ju*^-r-5^ 

[0 0 2 2] Sfc. ±MVi/\f.rt=y *-5>\&, ±E¥£ 
E ¥ £ x -a omw \z mm t£% r&] \z *3 u» x BrM ©ft: 

b »- #*e l n z> ± e *rss t l ± em a ere * is 

[0 0 2 3] .kfttf. #J£©*HSB©*S 



7*-*ffl3K**&l5ffl#»*£ttT^fc. #36911;: J: 

aw^Rsaicjs cfc u •> e/t 5 ^ - ^ 

[0 0 2 4] 

[0 0 2 5] (1) x-A©*66»16 
El 1 tt. ^R^fcA^SStlH^RBfx-AO^Jfi©— » 

^^rb^x-ash i <DA-A®mm\z£.Qy)mvfz 

[0 0 2 6] 0 1 *s «fc H 2 K^rT *mMMm 
©lgjg:K|S|g^x-A 1 «. Gate E^XS©^Rg«l3SE 

JgfiSt^ftfcESiA:*-^ l 0 a~ 1 0 d*5«fc£flgJg*RB 
A*— >DF 1~DF 3S<ix.-5. 

[0027] m2cDwiwmiz5k-r£.?iz, ^mmmmo 
*S*H62x-Ai©tt«tt. if. WKXM/t^-> 
DF1, DF2©±B©a«S*S*»e>©ifiS$^iH^A 
*->l 0 a~l 0 dt^n-^tlS^-S^fC^O, ^ 

0 1 t'^-T^^tC, ^S^|5(SA^->DF 1~DF 
3©^pffi^t«c/&^i-rtl ; foSH^/t^-> l Oa-lOdt 

[0 0 2 8] E&A^— > 10a~10dli -^tl^tl 
J&JPife3 2 0 0 nmTliSiOy'j3>gS« 1 6 ±lz 
fiMSnt!j!iJ->ij3>i7a~7d<!:, Ctl"=>©JpU 
->Ua>il±»Ctt2 0 0 nm<DmmT"?n?ft!$.B&2n 
tz > U 3 >m<tm 9 a ~ 9 d 0 1 ©«E®£*^r 

fSj l^0f S© tf v ?-VMf$. $ tlfe 7 -f >«©A^ - >TS 
•5. — >1 0a~lfldli *SIJfiJg.1i{C*3lt 

[0 0 2 9] iM;^->DFili, x'Jn>iS 

d © -> "J 3 >&{fcJK 3 ± S tlfcBlff O lOOnm 
©->Un>^fcBi5^-^tf. >"J3>3S^btt5±BB©a6 
^SS^®^e>©fi5$«ia^/'?^ — > 10a~10d±0 
fciS^. ^jf^P(B>'t^->DF 1 tt, y'j3>f«3 
*S«fctX->'Jn>a{t«t5©— gB**E»A^->l 0 a© 

rtSBtca«e>ix*n. *fc^tie©3agB*tE^A^-> i 

0 a, 1 0 brai'(SB-r-5<t5fC^fig*nTI/^. 

[0 0 3 0] ^ji^SB/t^->DF 2te. E^A^ — > 

1 0 b±©— ^famz&^xm 1 0 0 nm©M^-Cfi£Bi 

Mj§^RSA^->D F 2 ±ffi©a^SSB*-"=.©iS$^ 
E^A^-> 1 0 a~ 1 0 d t-H?i-5fi?jfit^:^Tl.^ 
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[0031] mrnxw^f ->df 3 \t, mmn*—> 
loc, i o &t.m— v>tt® 'mm-c&w**—>i o 

c, 1 0 dffi©— aBM^*a*-5J;5IC^$nT<ri 

^->ioc, i o d tm—x&zw. ¥-wmz&\,*T 

z\ n e a* - > ^ffis (ca^-r -5 cfc -5 &JEm <h & 
[0 0 3 2] #£Jte»tS©«JB&W>>x-A 1 *J8Hfc 

[0 0 3 3] 0 3 ~0 6,08 ~0 1 1 fi, 01 tr^"T 

«ig^»^x-A<offrij*tt*iftwr«i»*WriiiiaT» 

IB0J-T&B§7k¥®0T;&-5. 

[0 0 3 4] 0 3(C*-r«t5C. xU3>MS 

±£>'»J:3>lMttK2 £**J5 0 nm<Dm2T'f$.mVtz 
«. ->U3>tfc{t«t4Sttl 0 0 nmCDJfSST-fijclgt-r 
-5. 

[0 0 3 5] EI4fC^-r<t3lr. y'j3>Sfti 

2iyij3 >^{bW 4 £ £ U- >>X h (^fc A ^ - ~ > 
^lc«tOM«WI'»*LT, ->'Jn>BHtBl3*s«kc*>' 
'J3>8ftR5tU CinSKiOE*/^ — >T©« 
«*R8A*->D F 1 Sr»j*-r*. 

[0 0 3 6] ^ic, m5iz^-t&v\z. gfosomffi^z 

£S tctf U ->U 3 >|g 6 £ -> ij 3 >|gftK 8 £ ft-tft-f 

ti*5 2 o o nnKDm^x-m^mv, uvxb&m^fz 

C, Ei/t^->l 0a~10d$^t5. £©£ 

stf U ->U 3 >J& 6 £ -> U 3 >g{fcJ3& 8 £ £0 6 ©flF* 7 
a, 7b, 13i)f^9a, 9b, 1 5Tfnt'n*t 
Mil, 0 7<75¥®EltC^-r<t5tC t A*->(DJgtt 
JUffclW £ L T ©«i3i*|S|g A * - > D F 3 * E&A * - 

[0 0 3 7] "AiZ. 0 8 t^-r ^SICBPSG 
(Boron-doped Phospher-Si 1 icateGlass) J& 1 8 £3$ 8 
0 0nm«3fSTri«Lt», 0 9l:in5l:. x'J 
3>SM9a, 9b, 1 5^It:an4ST, CP 
MCChemicai Mechanical Pol ishing)iDXlCck <0 B P S 

[0038] *ic, 0 i o kstj: e> ±stc^u-> 

I J3>12 0$81 0 0nm©«$T'«Lfci. Hi 
HC^-r«t5(C. CC5^'J->Un>fli2 O^l/yXhS 

0. mUnf-yi 0 b-t©g|jI:K|S(SA^->DF2£ 

[0 0 3 9] AftC. BPSGBMl 8£S*ttx^5 L > 



^iCiflK^U HI *3J;C/ia2 tc^-Ti^lc. Gat 

[0 0 4 0] (2) ^Ktt*U->trfPfig*ftO*«»S8 
HIl 2&£tfmi 3«. *«WfcA^*5?RSIft3lEU->i; 

[0 0 4 1] 0 1 2 1C^T±5fC. ^jf^liig^x 

-Al (0 1 *3«fcO:0 2#M) ^©^S^RI^-^ 
tfclCfIL (Xt'^SI) , e^©U->tfA7^- 
i'SfftcaRLT (Xf7yS2) . B^O^pgttS 
(Xf7^S3) . U^fcfA^*-* 

tea. fc*ie*tt*»*«>x-A©as»ci&i;T*ft 
#j;u;r. (m^x^m \z%niz>m*m 

[0 0 4 2] ^cfC, flMfcbfcWSfclttttSEU'S'liSfli^ 

[0043] &\z, m^.(Dxmm^U'>^x'mtm.rcx 

t^tbWffiLtc&MiKMT-* hzm&v (x 

6) . mz. »6nfc^netftai**Bfa©.tftffi*4:jt« 

©mM©&(±i^£8 o %£-r&. 
[0044] m*ntzKmfcmmmiz.mm*mtii£ts. 

(XT7-/S7) . i^l/yt!/l7^-^©l 

'>tfA5^— ^*m^*»-5*T±ifiLfcX^y^S 3~ 
S 7 £g|0)i-r. ^> M£*ifS*g§ 

U-->tffflCO/1^>C-^£LT Uf7 7'S9) , ^-^ 
^-XCIgtS (Xf7^S10) . 

[0 0 4 5] &\Z. 0 1 3 fZ^-TJ: 5 »C. glRO&Stt 
^T*?>Ox-/\£ip<iL Uf7 7 p Sl 1) , fitli2t!© 
Xtv/S 1 0 triiHTllf'x— XCS^LfcU 
xtrA7^-^£^-^^-X*^§l#tBLTS*?L 

(X^-yT'S 1 2) . B3t©^«8tt3!EU->lfSf|*fPiK 
"T^> (X^-^^S 1 3) . 

[0 0 4 6] ^t-. HajS©XT--y7*s 1 1 x-mmLtz^ 
mmo ^-/Mz^xnmzxi&m&iiXffimm&ft 

t» Uf7^S14) . SI^*t'S«*<*-5^£*3^ 

*{iig-r^ (x^-^ys is). ::t-, M^^mtc* 

^D77^JH:*i^y'fX, fif-Airojjp^g 
mmx'<btu$. 0 3L-'\fr%$i}histirz2'jKm : ?-mx'W 
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& £ n « m ^ t" - a h & © m m. u v y <i ;p \z & n z> j 
uf7ys 1 5) , s«©igi:f5i;Ti^yt:A 

iSST'^-f £©T-&tU;f (X^-y^S 16), 
\s->¥JS5 *-?(Dm$:fflmi, 17) , g 

«*Pis&£u>-fc!£?fSfl^i5cu m-<D®&ttmo x- 

A£fli^TS##&<&3£T«£lg£$§t)jI-r (x^f--;/ 
1 3~S 1 5) . S^CDSg*tg|^T-* 0 , lit 
/§?t8L^5(::&^J§£rte (Xt-^S 16), WtfUMS 
*|ffi£x-V\£0S<ILT&ffi;Stf£^;tW\<hI&9#;L 

(XT7^S18) , U-f/tf/t^^-^^^MLT (X 
f-y/Sl 9) . ±mistc7>7-y7S 3~S 1 5 <D^M 

u^zLtAmm^ntzm^\t {-xy-y-rs 1 5) , •?•© 
t. $ cd v -> ^ ^ - $ w -> tf n * - 9 £ 

[0 0 4 7] ^CD&te, Lit l^eA^*-;* 

Sr^-^-Xtd^L Uf-y/S 2 1 ) , $etc, 
-?-© £ % ©gtftS 1/ -> fc? U- -> fcT t LT^Pfi 

ftSgfCIilt (Xf-^S2 2) . ^PfS^U-v 

[0048] ^ss^tcfctua*, mm.iE^n^->\z 

©siis^Pis ^ x - a commiKMiT - ftcDm&iz&on 
mmm \zmt-rz> £ t&< Bfa©*»a©£T«tftHiT 
^M^o^—z^m^xiKm^^mznu^, ; 

[0 0 4 9] ±J£L&*K»IBfc^*5*B«5£U->e 

$&g (I120Xr77'S2, S8, 01 3©S 12, 
S 1 7, S 1 9) *frtt5*»c. ^©^PfSWcj&D/t 

[0 0 5 0] 
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